Steady state and pre-steady state kinetic properties of rat liver selenium-glutathione peroxidase.
The kinetic properties of partially purified rat liver selenium-glutathione peroxidase were studied under various conditions. Steady state kinetic measurements show sigmoidal saturation curves, parabolic double reciprocal plots, and Hill coefficients greater than unity. Although these kinetic results appear to show cooperative interactions between subunits, they more reflect the presence of several oxidation-reduction forms of the catalytic site. A substrate-induced transition between enzyme forms was evidence by the occurrence of a lag in the attainment of the final steady state velocity under certain preincubation conditions. This hysteretic behavior was evident only when the enzyme was incubated in the absence of reduced glutathione, the donor substrate. Thus, reduced glutathione induces the transition to the fully active form of the enzyme, a slow process requiring about 0.5 min after addition of glutathione, depending on conditions. The length, tau, of the lag period is dependent on the concentrations of enzyme and glutathione, but to a first approximation, this lag period is independent of the concentration of the hydroperoxide acceptor substrate. The lag period is also relatively independent of the nature of the hydroperoxide species. A model for the transition process that is compatible with these observations and with the possible oxidation-reduction properties of the selenium moiety of the enzyme is suggested.